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LQIOXHQFHRIWKH3:+7RQWKHUHVLGXDOVWUHVVLQWKHXQGHUPDWFKLQJZHOGHGMRLQWLVIHZ&)LVWKHEDVHPHWDODQG
(/WKHVWDLQOHVVVWHHOZHOGLQJURGLVWKHZHOGLQWKLVSDSHU7KHFRPELQDWLRQRI&)DQG(/LVWKHW\SLFDO
XQGHUPDWFKLQJZHOGHGMRLQW7KHLQIOXHQFHVRI3:+7RQWKHUHVLGXDOVWUHVVLQWKHXQGHUPDWFKLQJZHOGHGMRLQWKDV
EHHQ VWXGLHG DFFRUGLQJ WR WKHZHOGLQJ QXPHULFDO VLPXODWLRQV EDVHG RQ WKH UHVLGXDO VWUHVV WHVW H[SHULPHQW LQ WKLV
SDSHU
)LQLWHHOHPHQWVLPXODWLRQPRGHO
2.1. Geometric model and meshing of the under-matching welded joint 
)LJXUHVKRZVWKHHVWDEOLVKPHQWRI WKHXQGHUPDWFKLQJZHOGHGMRLQWJHRPHWU\ WKHVL]HRI WKHZHOGHGMRLQW LV
PP;PP;PP7KHZHOGLVWKHV\PPHWULF;VKDSHGJURRYHDQGWKHQXPEHURIWKHZHOGOD\HUVLV7KH
VKDSHRIWKHZHOGDQGLWVVL]HWKHZHOGOD\HUDUUDQJHPHQWDUHDOODFFRUGLQJWRWKHDFWXDOZHOGLQJRSHUDWLRQ
)LJXUH  VKRZV WKHPHVKLQJ RI WKHZHOGHG MRLQWZKLFK LV GLYLGHG LQWR  HOHPHQWV DQG  QRGHV 7KH
JULGGLQJQHDUWKHZHOGLVGHQVHDQGEHFRPLQJVSDUVHIDUIURPLW

)LJ:HOGHGMRLQWVL]HVFKHPDWLF

)LJ0HVKLQJ
2.2. Welding parameters and boundary condition 
7KHQXPEHURIWKHZHOGOD\HULV,WLVZHOGHGWZRZHOGOD\HUVHDFKWLPHDWERWKVLGHVZLWKWKUHHWLPHVEDFN
DQGIRUWK LQDFFRUGDQFHZLWKWKHDFWXDOZHOGLQJSURFHVV7KHZHOGLQJWKHUPDOHIILFLHQF\FRQVWDQW LVDQGWKH
ZHOGLQJHQHUJ\LV.-FPZLWKRXWSUHKHDWLQJLQWKLVSDSHU7DEOHVKRZVWKHZHOGLQJSDUDPHWHUVRIWKHGLIIHUHQW
ZHOGOD\HUVLQWKHXQGHUPDWFKLQJZHOGHGMRLQW

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2.3. PWHT process 
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2.4. Material parameters 
7KHDVVXPLQJRIWKHXQGHUPDWFKLQJZHOGHGMRLQW
VZHOGLQJPDWHULDOLV(/ZKLFKLVFXVWRPL]HGIRUVWDLQOHVV
VWHHO/DQGZKRVHPDWHULDOSDUDPHWHUVDUHWKHVDPHWRVWDLQOHVVVWHHO/LQWKLVSDSHU$VVXPLQJWKDWWKHODWHQW
KHDWRI&)LVHTXDOWRVWDLQOHVVVWHHO/DVZHOOZKLOHWKHVROLGWHPSHUDWXUHRI&)LVćDQGWKHOLTXLG
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WHPSHUDWXUHLVć>@7KHSK\VLFDODQGPHFKDQLFDOSURSHUW\SDUDPHWHUVRI&)FDQEHVHHQLQWKHUHIHUHQFH
>@DQGWKHVDPHSDUDPHWHUVRIVWDLQOHVVVWHHO/FDQEHVHHQLQWKHUHIHUHQFH>@
([SHULPHQWV
7KHXQGHUPDWFKLQJZHOGHGMRLQWWHVWVDPSOHLVSURFHVVHGWRWHVWWKHUHVLGXDOVWUHVVZKRVHVL]HLVLQDFFRUGDQFH
ZLWKZKDW)LJVKRZV&)LVWKHEDVHPHWDODQG/LVWKHZHOGZKLFKKDVEHHQZHOGHGE\VKLHOGHGPHWDODUF
ZHOGLQJ60$:7KHVXUIDFHUHVLGXDOVWUHVVRIWKHXQGHUPDWFKLQJZHOGHGMRLQWDIWHU3:+7KDVEHHQWHVWHGE\
LQGHQWDWLRQPHWKRGZLWKWHVWSRLQWVDV)LJVKRZV
7KHUHVLGXDOVWUHVVHVLQWKH[D[LVDQG]D[LVGLUHFWLRQDUHWUDQVYHUVHUHVLGXDOVWUHVVDQGWKHORQJLWXGLQDOUHVLGXDO
VWUHVV UHVSHFWLYHO\ 7KH FRRUGLQDWH V\VWHP LV LQ DFFRUGDQFHZLWK )LJ  3DWK 3ZDV WDNHQ RQ WKHZHOG VXUIDFH
UHSUHVHQWLQJWKHZHOGVXUIDFHDV)LJVKRZV
)LJXUHLVWKHUHVLGXDOVWUHVVGLVWULEXWLRQFRPSDULVRQRIWKHUHVXOWVIURPWKHH[SHULPHQWWHVWDQG)(0QXPHULFDO
VLPXODWLRQDORQJ3DWK3)LJVKRZVWKHUHVLGXDOVWUHVVGLVWULEXWLRQVRIWKHUHVXOWVIURPWKHWZRZHOGLQJPRGHOV
DUHDOPRVWWKHVDPHZKLOHWKHORQJLWXGLQDOUHVLGXDOVWUHVVIURPQXPHULFDOVLPXODWLRQLVDOLWWOHODUJHUWKDQWKDWIURP
WKHH[SHULPHQWWHVWZKLFKKDVEHHQH[SODLQHGLQUHIHUHQFH>@7KHFRPSDULVRQVKRZVWKHILQLWHHOHPHQWQXPHULFDO
VLPXODWLRQLQWKLVVWXG\LVXVHIXOWRSUHGLFWWKHUHVLGXDOVWUHVVRIWKHXQGHUPDWFKLQJZHOGHGMRLQWDIWHU3:+7
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4.1. Residual stress distribution in the under-matching welded joint after PWHT 
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4.2. Influence of PWHT on residual stress in the under-matching welded joint 
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